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The Cassini Radi 0o Science instrunent consists of two
principal parts. On the spacecraft

there are the Radio Frequency Instrunent
Subsysten(RFI'S), which consists equipnent

devoted entirely to radio science, and the Radio
Frequency Subsystem(RFS), which is

nostly devoted to spacecraft telecommunications, but

whi ch al so contains the Ultrastable

Gscillator(USO) . Between them these subsystens provide
the capability to transmt signals

at three frequencies - X-band (3.4 cm, S-band (12 cm,
and for the first tine, Ka-band ( 1 cm,

whose frequency can be referenced either to an X-band
uplink, a Ka-band uplink, or to the

USO. On the ground, there are the 70 m antennas of the
DSN at Col dstone, California,

Canberra, Australia, and Madrid, Spain to receive the X-
and S-Band signals, and a 34 m

station at Coldstone instrunented to receive X- and
Ka-band signals. It is expected to also

have avail able non-DSN Ka-band stations in Italy and
possi bly Japan.

The two principal radio science investigations at Titan
are atnospheric and ionospheric

occultation experinents, and gravity field and celestial
mechani cs observations. The objectives

of the occultation experiments are: to determne the
global fields of tenperature and pressure

in the mddle and | ower atnosphere of Titan at high
vertical resolution down to the surface,

fromwhich the latitudinal dependence of zonal wi nds can
be deduced; to constrain the

distribution of tropospheric nmethane and the surface
relative humdity; and, to conduct a

search for Titan's ionosphere. This will be done by
observing the effects refraction and absorption

on the S and X-(or Ka-) band signals during

occul tations, which nust occur at a w de range

of latitudes.

The objectives of the gravity field and celestial
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mechani cs nmeasurenents are: to determne the gravity
field and nmeasure the tidal deformation changes between
peri krone and apokrone; and

to inprove the know edge of Titan’s ephenerides.

Determ nation of the precise nature of

Titan’s gravity field will reveal its internal structure
and determne the extent of differentiation

and the presence or absence of a netallic or silicate
core. These experinents will be carried out

by neans of 2-way or 3-way Doppler tracking and ranging.
This work was carried out at the Jet Propul sion
Laboratory, California Institute of Technol ogy,

under NASA contracts.
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